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QHHGVDORQJPRUHWKDQ\HDUV7KHRSWLRQVRIDUWLIDFWVWRLQFOXGHLQDQ0'(EDVHGSURFHVVKDVJURZQWRWKHSRLQW
WKDWLWLVYHU\GLIILFXOWWRGHFLGHZKLFKRSWLRQPHHWVVSHFLILFQHHGV&XUUHQWO\DOOWKHLQIRUPDWLRQWKDWFRXOGEHQHILW
WKHLQGXVWU\LQDSSO\LQJ0'(LQSUDFWLFHLVGLVWULEXWHGDPRQJPDQ\GRFXPHQWVUHTXLULQJDORQJWLPHIURPVRIWZDUH
HQJLQHHUVWRUHDFKWKRVHRSWLRQVWKDWEHVWPHHWVSHFLILFQHHGV7KXVLQRUGHUWRIDFLOLWDWHWKHDFFHVVDQGUHWULHYDORI
GDWDDVVRFLDWHGZLWKWKHVHDUWLIDFWVWKHOLWHUDWXUHRIWKHDUHDSRLQWHGRXWWRWKHQHHGRID.QRZOHGJH%DVH.%
$ SRVVLEOH VROXWLRQ WR SXEOLVK DQG GRZQORDG FRQWHQW IURP DUWLIDFWV LQWR D.% LV WKURXJK DVVHWV$Q DVVHW LV
DQ\WKLQJWKDWSURYLGHVUHXVHDQGYDOXHWKURXJKDUHIHUHQFHOLQNFDWDORJHGZLWKWD[RQRPLHVGHVFULEHGE\DVHWRI
SURSHUWLHVDQGRZQLQJ]HURRUPRUHGDWDDERXWDUWLIDFWV$VVHWVKDYHEHHQXVHGWRGHVFULEHVRIWZDUHFRPSRQHQWV
DSSOLFDWLRQDQGGRPDLQPRGHOVDQGPRUHUHFHQWO\ WRROVRQWKHFORXGLQWKHFRQWH[WRI0'(7KXVDVVHWVDUH
LPSRUWDQWIRUSOD\LQJDSLYRWDOUROHEHWZHHQDUWLIDFWVUHXVHUVFOLHQWVDQGVHUYLFHSURYLGHUV.%VIRU0'(
:HSUHVHQWDQDQDO\WLFDOVWXG\RQWKHIHDVLELOLW\RIWKHFXUUHQWWHFKQRORJLFDOVXSSRUWIRUDSLYRWDOUHSUHVHQWDWLRQ
ODQJXDJH IRU 0'( )RU LQVWDQFH WKLV ODQJXDJH VKRXOG EH XVHG WRJHWKHU ZLWK .%V /LNHZLVH ZH H[HFXWHG DQ
DQDO\VLVRIEHQHILWVDQG OLPLWDWLRQV LQH[LVWLQJDVVHWVSHFLILFDWLRQ ODQJXDJHV5HXVDEOH$VVHW6SHFLILFDWLRQ5$6
DQGWKH$VVHW0DQDJHPHQW6SHFLILFDWLRQ$06:HFRPSDUHGWKHVHVSHFLILFDWLRQVUHSUHVHQWLQJDVVHWVIRUHDFK
ODQJXDJHXVLQJWZR'6/VJHQHUDWHGZLWKWKH(FOLSVH(0)7KLVPHDQVWKDWWKHVHDVVHWVDUHPRGHOV$WWKHHQGZH
SUHVHQWUHVHDUFKJDSVWKDWLQFUHPHQWRXUXQGHUVWDQGLQJDERXWWKHUROHRIDSLYRWDOODQJXDJHZLWKLVVXHVLQWKHVWDWH
RIDUWIRUFRQFHSWLRQRID.%IRU0'($OWKRXJKWHFKQLFDOGDWDLVHVVHQWLDOIRUDUWLIDFWVVKDUHGLQ.%IRU0'(
WKH\DUHGLVFXVVHGHOVHZKHUH7KXVGXHWRWKHODFNRIFRQWULEXWLRQVGLVFXVVLQJWKHQHHGHGVHPDQWLFVDVVRFLDWHGZLWK
0'($UWLIDFWVWKLVSDSHUFRQVLGHUHGRQO\WKHUHSUHVHQWDWLRQRIGHVFULSWLYHGDWDLQFOXGLQJFDWDORJLQIRUPDWLRQ
IRU VHDUFKLQJ '6/V EDVHG RQ VWDQGDUG GDWD  LQVWUXFWLYH LQIRUPDWLRQ DERXW KRZ WR XVH DQG DGDSW H[LVWLQJ
FRPSRQHQWVDQGLQIRUPDWLRQIRUGHFLVLRQPDNLQJWRRQHGHFLGHVWKHEHVWRSWLRQIRU'6/VDIWHUDVHDUFKLQD.%
1H[WVHFWLRQVSUHVHQWWKHUHVXOWRIRXUDQDO\VLVDQGDUHRUJDQL]HGDVIROORZV6HFWLRQSURYLGHVEDFNJURXQGRQ
WKH UROH RI D SLYRWDO ODQJXDJH IRU 0'( $UWLIDFWV DQG 6HFWLRQ  LQWURGXFHV DVVHW VSHFLILFDWLRQV 6HFWLRQ 
GHPRQVWUDWHV5$6DQG$06RQWKHPRGHOLQJRIGHVFULSWLYHLQIRUPDWLRQDVVRFLDWHGZLWK0'($UWLIDFWVDOORZLQJ
WKH HYDOXDWLRQ RI WKH UHSUHVHQWDWLYHQHVV RI WKHVH ODQJXDJHV %HQHILWV DQG GUDZEDFNV DUH GLVFXVVHG LQ 6HFWLRQ 
FRPSOHPHQWHG LQ6HFWLRQZLWK DGLVFXVVLRQRI OLPLWDWLRQV RI5$6DQG$06 WREH H[SORUHG LQ IXWXUH UHVHDUFK
6HFWLRQKLJKOLJKWVUHVHDUFKJDSVIRUORQJWHUPLQYHVWLJDWLRQVDQG6HFWLRQSUHVHQWVRXUFRQFOXVLRQV
7KH5ROHRID3LYRWDO/DQJXDJHIRUD.%IRU0'($UWLIDFWV
7KHQHHGIRUDNQRZOHGJHEDVHIRU0'(DUWLIDFWVLVUHFHQWO\GLVFXVVHGLQWKHOLWHUDWXUH$XWKRUVFODLPWKDWD
NQRZOHGJHEDVHLVQHFHVVDU\IRUHQGXVHUVWRHDVLO\ILQGDQGFRPSUHKHQGZKDWLVQHFHVVDU\WRLQWURGXFHDUWLIDFWVLQ
SUDFWLFH$.%LVDVROXWLRQWRUHGXFHFRVWVLQSURGXFLQJQHZ'6/VUHXVLQJWKRVHDOUHDG\SURGXFHGDQGVKDUHGIRU
IUHHE\WKH0'(FRPPXQLW\,QWKLVUHJDUGWKHLQLWLDWLYHLQLWLDOO\FDOOHG*OREDOL]DWLRQRI0RGHOVRI&RPSXWDWLRQ
*(02&KWWSJHPRFRUJ!SURSRVHV WKDW WKHFRPPXQLW\PDNHVDQHIIRUW IRUVKDULQJDUWLIDFWVVXFKDV'6/V
PRGHOWUDQVIRUPDWLRQVVFULSWVWRROVDQGRWKHUVLQUHSRVLWRULHV1RWPXFKLVXQGHUVWRRGDERXWWKHUHTXLUHPHQWVIRU
WKH LPSOHPHQWDWLRQ RI WKLV JOREDO UHXVH VFHQDULR DQG DV WKH DXWKRUV FODLPHG WKHUH DUH PRUH TXHVWLRQV WKDQ
DQVZHUV ,Q WKLV VHQVHZH DUH LQYHVWLJDWLQJ WKH UROH RI SLYRWDO UHSUHVHQWDWLRQ ODQJXDJHV IRU WKLV UHXVH VFHQDULR
3LYRWODQJXDJHVGLVFXVVHGLQWKHQH[WVHFWLRQFRQQHFWFOLHQWVZLWKUHSRVLWRULHVWKURXJKOLQNVDQGGHVFULSWLRQV
5HSUHVHQWDWLRQVWUXFWXUHVIURPUHSRVLWRULHVDUHUHODWHGUHVHDUFKWRSLFVDVLOOXVWUDWHGLQ)LJ7KH5HSRVLWRU\IRU
0RGHO'ULYHQ'HYHORSPHQW 5H0R'' LV RXU FXUUHQW DOWHUQDWLYH IRU D.% ,W DOORZV IRU H[DPSOH WKH XVH RI
VHDUFKHV WKURXJK D ZHE SODWIRUP DERXW VRPH DUWLIDFWV DVVRFLDWHG ZLWK SURSRVDOV IRU '6/V SXEOLVKHG LQ VRPH
FRQIHUHQFHVVXFKDV02'(/6(&0)$HWF0RVWGDWDWKDWVKRXOGEHH[SOLFLWLQUHSRVLWRU\VWUXFWXUHVLVDYDLODEOH
DVSK\VLFDO ILOHVSDSHUV DQG WXWRULDOVZKLFK UHTXLUHV D ORQJ WLPH WR ILQG DQG DQDO\]HDGHTXDWHRSWLRQV IRU0'(
$UWLIDFWV6HYHUDORWKHURSWLRQV IRU0'(UHSRVLWRULHVKDYHEHHQSURSRVHG LQ WKH ODVW\HDUV VXFKDV0'()RUJH
$QRWKHU.%WKDWJDLQHGDWWHQWLRQLQWKHODVW\HDUVLVWKH6(0$7DQLQLWLDWLYHLQ6RIWZDUH(QJLQHHULQJWKDWVWDUWV
IURP WKH SULQFLSOH WKDW VWRUHG PRGHOV IRU PHWKRGV DUH UHSUHVHQWHG ZLWK D '6/ QDPHG (VVHQFH 'LIIHUHQWO\
*(02&UHSRVLWRU\DQG0'()RUJHDUHIRUDQ\W\SHRI0'(DUWLIDFWVWKXVFRPSOHPHQWDU\WR6(0$7
7KHVHSURSRVDOV DUHXQFRQQHFWHG$SLYRWDO ODQJXDJH IRU0'(FRXOG FRQQHFW FOLHQWVZLWKPDQ\.%VEXWZH
PLVVWKLVODQJXDJHDQGLWVUHTXLUHPHQWV:HIRXQGLQDSUHYLRXVOLWHUDWXUHUHYLHZWKDWWKHFORVHULQWKHVWDWHRIDUW
IURPWKHFRQFHSWLRQRIWKLVW\SHRIODQJXDJHDUHWZRDVVHWVSHFLILFDWLRQV5$6DQG$06
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
)LJ,QIRUPDWLRQUHSUHVHQWHGLQDUHXVDEOHDVVHWFRQIRUPVWR5$6DQGLWVGHVFULSWLYHUROHWRD.%IRU0'($UWLIDFWV
6R IDU WKHDFNQRZOHGJHGUROHRIDSLYRWDO ODQJXDJH LV WRDOORZDXWRPDWLFDOO\SXEOLVKLQJDQGGRZQORDGLQJ WKH
GDWD LQGHSHQGHQWO\ IURP WKH GDWDEDVH VWUXFWXUH DGRSWHG WR VWRUH WKH DUWLIDFWV ,W DOVR PXVW UHSUHVHQW GHVFULSWLYH
LQIRUPDWLRQDVVRFLDWHGZLWKDUWLIDFWVLQDVWUXFWXUHGDQGFRPPRQIRUPDW+RZHYHUDJOREDOUHXVHVFHQDULRIRU0'(
LV IDU PRUH FRPSOH[ DQG QHHGV VSHFLILF DQDO\VLV DERXW WKH VWDWHRIDUW ,Q WKLV SDSHU ZH LQYHVWLJDWH WZR RSHQ
TXHVWLRQVQ1) Do RAS and AMS fulfill the needs for descriptive information from these KBs? Q2) Which are the 
research gaps needed to be investigated for the conception of this language within this emergent reuse scenario? 
2XU FRQWULEXWLRQ DQVZHUV WKHVHTXHVWLRQV%DVHGRQ WKH DQDO\VLV RI.%VZH VXJJHVW VRPHGHVFULSWLYH GDWD WR
UHSUHVHQW LQ D SLYRWDO ODQJXDJH VKRZLQJ KRZ WR VSHFLI\ WKHP LQ DVVHWV 7KHQ ZH DQDO\]H WKH EHQHILWV DQG
OLPLWDWLRQV LQ 5$6 DQG $06 LQWURGXFLQJ VRPH UHTXLUHPHQWV IRU D ³SLYRWDO ODQJXDJH´ DQG DVVRFLDWLQJ VSHFLILF
UHVHDUFKJDSVLQWKHDUHD
$VVHW6SHFLILFDWLRQ/DQJXDJHV
5$6 LV DQ20* 2EMHFW0DQDJHPHQW*URXS VWDQGDUG WR FODVVLI\ FDWDORJ DQG LQVWUXFW WKH UHXVH RI VRIWZDUH
DUWLIDFWV LQ UHXVH UHSRVLWRULHV 0RUHRYHU UHXVDEOH DVVHWV SURYLGH GDWD WKDW DOORZV VSHFLI\LQJ VWRUH UHWULHYLQJ
GLYHUVHDUWLIDFWVXVHGLQVRIWZDUHHQJLQHHULQJSURFHVVHVZLWKPHWDFODVVHVVKRZQLQ)LJ$7KHJRDOLVWRGHWDLO
LQVWUXFWLYH GDWD DVVRFLDWHG ZLWK DUWLIDFWV XVHG E\ HQGXVHUV WR OHDUQ DERXW ZKDW VKRXOG EH DGDSWHG LQ VRIWZDUH
DUWLIDFWVIRUGLIIHUHQWQHHGVLQVRIWZDUHSURMHFWV)LJH[HPSOLILHVDQDVVHWIRUDVFHQDULRZKHUH5$6VSHFLILFDWLRQV
DUHFXUUHQWO\XVHGto describe information on how to reuse some software component,WGHVFULEHVDGRPDLQPRGHO
FRQIRUPVWR)20'$'6/XVHGWRJHQHUDWHFRGHIRULQIRUPDWLRQV\VWHPV6RWKHUHSUHVHQWHGDUWLIDFWLVXVHGE\
WKLV'6/WRDGDSWFRGHJHQHUDWRUVUHSUHVHQWHGIRUWDUJHWSODWIRUPVHJWRJHQHUDWHFRGHIRUGLIIHUHQW-DYD$3,V
:HLQYHVWLJDWHWKHIHDVLELOLW\RI5$6DQG$06WRUHSUHVHQWGDWDDVVRFLDWHGZLWK)20'$'6/WKHQRYHOW\QRW
IRUWKLVGRPDLQPRGHODOUHDG\H[SORUHGDQGDFFHSWHGLQUHXVHSUDFWLFHV$Q\ZD\LQRUGHUWRSURPRWHWKHUHXVHRI
WKLV VRIWZDUH DUWLIDFWV LQ IXWXUH VRIWZDUHSURMHFWV LW LV DOZD\V QHFHVVDU\ WR SURYLGH DGHTXDWH LQIRUPDWLRQXVHG LQ
VSHFLILFPRPHQWVLQDUHXVHSURFHVV7KXV)LJVKRZVWKDWDQDVVHWSURYLGHVVWUXFWXUHIRUGHVFULSWLYHLQIRUPDWLRQ
WKDWFDQEHXVHGDWGLIIHUHQWPRPHQWVLQEHWZHHQDFTXLVLWLRQVIURPUHSRVLWRULHVClassificationWRWKHLQWHJUDWLRQRI
WKHDUWLIDFWV LQ WDUJHWVRIWZDUHSURMHFWV Usage)RUH[DPSOHSDUWRI WKH LQIRUPDWLRQSURYLGHG LQDQDVVHWFDQEH
XVHG IRU FDWDORJLQJ DQG VHDUFKLQJ LQ D UHSRVLWRU\ VHHClassification DQG DQRWKHU SDUW LV XVHG IRU JXLGLQJ VHH
Usage KRZ WR DGDSW DQG LQWHJUDWH WKH DUWLIDFWV UHSUHVHQWHG LQ WKHSolution VWUXFWXUH LQ D WDUJHW VRIWZDUHSURMHFW
7KXVVWUXFWXUHSURPRWHGLQUHXVDEOHDVVHWVLVLPSRUWDQWWRORFDOL]HWKHFRUUHFWLQIRUPDWLRQDFFRUGLQJWRUHXVHVWHSV
$QRWKHURSWLRQWRVSHFLI\DQDVVHWLV$06DGRSWHGWRFDWDORJWRROVRQFORXGV$06LVSDUWRI2SHQ6HUYLFHVIRU
/LIHF\FOH &ROODERUDWLRQ 26/& DQ LQGXVWU\ VSHFLILFDWLRQ WKDW DOORZV LPSOHPHQWLQJ FRQFHSWV RI 6RIWZDUHDV
6HUYLFH6DD6FODVVLI\LQJWRROVIRU0'(WKURXJKDVVHWVSHFLILFDWLRQV7KHSURSRVDORI26/&LVVOLJKWO\GLIIHUHQW
IURP WKH*(02& LQLWLDWLYHZKLFK EHVLGH WRROVPXVW DOVR VKDUH'6/VPRGHO WUDQVIRUPDWLRQV OLEUDULHV HWF 6R
FOLHQWVPXVWVHDUFKLQ.%VIRUGDWDWKDWLVQRWRQO\OLPLWHGIRUZHEVHUYLFHVRULQWHJUDWLRQSRUWV2QWKHRWKHUKDQG
IRUWKHSUREOHPPRWLYDWHGLQWKLVZRUNWKH$06DOORZVWRUHSUHVHQWGHVFULSWLYHGDWDVKRZQLQ)LJ%
5$6DQG$06KDYHDUROHDVDSLYRWDOODQJXDJHIRUDUWLIDFWV)RUWKHVHUHSUHVHQWDWLRQVDQDUWLIDFWFDQEHDWRROD
'6/DPRGHOWUDQVIRUPDWLRQDQGRWKHUV7KLVLVWKHPDLQUHDVRQZK\WKH\DUHLQWHUHVWLQJWREHXVHGDVDSLYRWIRU
WKHLPSOHPHQWDWLRQRIDJOREDOUHXVHVFHQDULR7KHTXHVWLRQLVZKHWKHUWKH\DUHHQRXJKRULIQHHGWREHH[WHQGHG
0'($UWLIDFW6:&RPSRQHQW
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
)LJ0DLQPHWDFODVVHVIURP5$6WRUHSUHVHQWGHVFULSWLYHLQIRUPDWLRQ
(YDOXDWLRQRIWKH5HSUHVHQWDWLYHQHVVRI5$6DQG$06
,QRUGHUWRXQGHUVWDQGWKHDSSOLFDELOLW\RIDVVHWVWRUHSUHVHQWLQIRUPDWLRQRQ.%VIRUGLYHUVH0'(DUWLIDFWVZH
FRQGXFWHGDFDVHVWXG\UHSUHVHQWLQJDVVHWVIRUVRPH'6/VDQGWRROVIRU6RIWZDUH3URGXFW/LQHV63/IRXQGLQ
WKH OLWHUDWXUH RI WKH DUHD )RU WKH FRPSDULVRQ RI 5$6 DQG$06ZH DGRSWHG WKH FULWHULD RI UHSUHVHQWDWLYHV DQG
VWUXFWXUHDYDLODEOHIRUGHVFULSWLYHLQIRUPDWLRQDVZHOODVWKHVXSSRUWIRUORFDODQGGLVWULEXWHGUHSRVLWRULHVWKDWZLOO
VWRUHWKLVLQIRUPDWLRQ)RUH[DPSOH$06LVOHVVVWUXFWXUHGWKDQ5$6%HVLGHVWKH5$6PHWDPRGHOVKRZQLQ)LJ
$LVULFKHUZLWKGHVFULSWLYHLQIRUPDWLRQWKDQWKHRQHDYDLODEOHLQ$06VKRZQLQ)LJ%5$6DQG$06SURYLGH
DQ HOHPHQW IRU FODVVLILFDWLRQ ZKLFK FDQ UHFHLYH GDWD DERXW WKH FRQWH[WV LQ ZKLFK WKH DVVHW LV DSSOLHG 7KLV
LQIRUPDWLRQLVH[HPSOLILHGLQWKHDVVHWVKRZQLQ)LJ$UHSUHVHQWHGLQ$06)LJ%VKRZVDQDVVHWVSHFLILHG
ZLWKWKHVWDQGDUG5$6ZKLFKDOORZVUHSUHVHQWLQJFDWDORJZLWKPXFKPRUHGHWDLOWKDQWKRVHDOORZHGE\$06
$06LVUHVWULFWHGWRNH\ZRUGVHDUFK+RZHYHUPRUHWKDQNH\ZRUGEDVHGVHDUFKLVQHHGHG+HQFHWKHH[DPSOH
VKRZQ LQ )LJ % DGGV WZR QHZ HOHPHQWV GHVFULSWRU JURXSV DQG IUHH IRUP YDOXHV RQO\ DYDLODEOH LQ 5$6
'HVFULSWRUVJURXSVDUHXVHGWRDGGVWUXFWXUHGWH[WXDOGDWDWREHWWHUGHVFULEHDFRQWH[WDVVRFLDWHGZLWKDQDVVHW)UHH
IRUPYDOXHVEHVLGHVDQDPHKDYHDSURSHUW\QDPHGvalue LQZKLFK ORQJ WH[WVFDQEHXVHGVXFKDVGHWDLOVDERXW
HDFKSUHDQGSRVWFRQGLWLRQVKRZQLQ)LJ%7KHUHIRUHLWLVSRVVLEOHWRVSHFLI\WKHQHHGHGGHVFULSWLYHGDWD
:HIRXQG WKDW5$6LV LQWHUHVWLQJ WR UHSUHVHQWXVHIXOGDWD WRGHFLGH LID'6/RU WRROVKRXOGEHXVHG LQZKLFK
FRQWH[WVWKH\VKRXOGEHXVHGDPRQJRWKHUGHVFULSWLYHLQIRUPDWLRQZKLOH$06LVOLPLWHGWRNH\ZRUGVHDUFK%RWK
VSHFLILFDWLRQVSURYLGHDPHDQ WRFRQWH[WXDOL]HDUWLIDFWV IRU0'( LH WRSURYLGHD FODVVLILFDWLRQDQGGHVFULSWLRQ
+RZHYHURQO\LQ5$6LWLVSRVVLEOHWRUHSUHVHQWULFKDQGVWUXFWXUHGWH[WXDOFRQWHQW
)LJ H[HPSOLILHG WKH Solution VWUXFWXUH WKH FRQWHQWSDUW RI DQ DVVHW ZKLFK LV XVXDOO\ DSSOLHG WR GHVFULEH
VRIWZDUHDUWLIDFWVHJPRGHOVFRPSRQHQWVVRXUFHFRGHEXWDOVR'6/VDVLOOXVWUDWHV)LJ)RUD'6/DQDVVHW
FDQKDYH LQIRUPDWLRQDVVRFLDWHGZLWKFRQILJXUDWLRQILOHV$3,VDQG OLEUDULHVELQDULHVDQGVFULSWVPHWDPRGHOVDQG
PRGHOWUDQVIRUPDWLRQVDPRQJRWKHUV%HVLGHVWKHVSHFLILFDWLRQVDOORZWRUHSUHVHQWDUWLIDFWVDQGWDVNVWKLVRQHRQO\
LQ5$6EXWZLWKDYHU\OLPLWHGVHWRIPHWDFODVVHVWKDWDOORZVWRUHSUHVHQWWKHW\SHRIDUWLIDFWVDQGWDVNV+RZHYHU
FXUUHQWUHSRVLWRULHVIRU0'(DUHDOVROLPLWHGLQWKLVVHQVHDOORZLQJH[WHQVLRQVWKURXJKVLPLODUPHFKDQLVPV
$VLOOXVWUDWHGLQ)LJLQDVVHWVWKDWGHVFULEHUHXVDEOHDUWLIDFWVIRUVRIWZDUHFRPSRQHQWVLWLVFRPPRQWRDVVRFLDWH
LQVWUXFWLRQ IRU UHXVH7KLV LV VRPHWKLQJYHU\ LPSRUWDQW IRUPRGHO WUDQVIRUPDWLRQVZKLFKFDQEHDGDSWHGE\HQG
XVHUV+RZHYHU LW LV QRW VR REYLRXVZKDW VKRXOGEH UHSUHVHQWHG DV LQVWUXFWLRQ LQ DQ DVVHW IRU D'6/7KXVZH
VXJJHVWWKDWIRU'6/VDSLYRWDOODQJXDJHVKRXOGLQVWUXFWKRZWRFRQILJXUHDVHWRIOLEUDULHVFRPSRQHQWVDQGILOHV
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
)LJ&ODVVLILFDWLRQRIDWHFKQLFDOVROXWLRQQDPHG)20'$ZLWK$06DQG5$6


)LJ&RQWHQWDQGLQVWUXFWLRQDVVRFLDWHGZLWKWKH'6/QDPHG)20'$
,QWKHERWWRPSDUWRI)LJ$LVLOOXVWUDWHGVRPHRIWKHHOHPHQWVSURYLGHGLQ5$6WRVXSSRUWVXFKDQLQVWUXFWLYH
LQIRUPDWLRQ$QDUWLIDFWFDQUHFHLYHGHVFULSWLYHLQIRUPDWLRQDERXWYDULDELOLW\SRLQWVWKDWKLJKOLJKWWKHPDLQIHDWXUHV
WKDWFDQEHFKDQJHG LQ WKDWDUWLIDFW)RUH[DPSOHPRGHO WUDQVIRUPDWLRQVFDQEHFRQILJXUHG WR VXSSRUW UXQWLPHRU
JHQHUDWLYHDGDSWDWLRQVRYHUWKRVHDUWLIDFWVGHWDLOHGLQ)LJ7KLVLVDEHQHILWWKDWDOORZVHQGXVHUVXQGHUVWDQGKRZ
0'($UWLIDFWVDUHEXLOWDQGKRZWRFKDQJHLW,Q5$6WKHLQVWUXFWLRQRQKRZWRSURFHHGWRDSSO\DQDGDSWDWLRQLV
VSHFLILHGLQDFWLYLWLHVLQWKHVWUXFWXUHQDPHGUsageVKRZQLQ)LJZKLFKLOOXVWUDWHVWKHDGGLWLRQDOPHWDFODVVHVIURP
5$6 QRW IRXQG LQ $06 ,Q WKLV FDVH DFWLYLWLHV PXVW DVVRFLDWH D YDULDELOLW\ SRLQW ELQGLQJ WR LQGLFDWH WKDW LW LV
LQWHQGHGWRVXSSRUWDJLYHQYDULDELOLW\SRLQWIURPVRPHDUWLIDFW0RUHRYHUDFWLYLWLHVLQ5$6FDQUHFHLYHGDWDDERXW
WKHRoleHQDEOHGWRSHUIRUPDJLYHQWDVNWKXVLQVWUXFWLQJKRZRQHFDQXVHWKH'6/RUWRRO
:LWK5$6 LW LVSRVVLEOH WR LQVWUXFW WKHQHFHVVDU\DGDSWDWLRQV LQ UHVRXUFHV WKURXJKDFWLYLWLHV'LYHUVHDFWLYLWLHV
VXFKDVKRZWRDQGJXLGHOLQHVFDQEHUHSUHVHQWHGZLWKLQVWDQFHVRIActivity,QDGGLWLRQDQDFWLYLW\FDQKDYHPDQ\
YDULDELOLW\ SRLQW ELQGLQJV PHDQLQJ WKDW WKH\ DUH LQVWUXFWLQJ H[FOXVLYHO\ DGDSWDWLRQV QHHGHG LQ DVVHWV 7KXV WKH
PHWDFODVVHVActivityDQGVariabilityPointBindingDUHXVHGWRJXLGHWKHHQGXVHUWRZDUGVDGDSWDWLRQVLQDUWLIDFWV
%HQHILWVDQG/LPLWDWLRQVIRUD3LYRWDO/DQJXDJHIRU0'($UWLIDFWV
7KLVVHFWLRQDQVZHUVQ1) Do RAS and AMS fulfill the needs for descriptive information from these KBs?
,Q VXPPDU\ZH IRXQG WKDW ERWK VSHFLILFDWLRQVSURYLGH FDWDORJLQJ LQIRUPDWLRQ DQG FDQ OLQN WR UHVRXUFHV HJ
$3,V ELQDULHV PRGHO WUDQVIRUPDWLRQV HWF WKURXJK DUWLIDFW DEVWUDFWLRQV DV UHTXLUHG E\ H[LVWLQJ SURSRVDOV
5H0R''*(02&6(0$70'()RUJH«+RZHYHU5$6DOVRDGGVH[WUDLQIRUPDWLRQLQFRPSDULVRQWR$06
WKHUsage,QWKHIROORZLQJZHGLVFXVVWKHUHVXOWVRIRXUDQDO\VLVZLWKUHJDUGWRWKHLUDVVRFLDWHGEHQHILWV
%HQHILWV1) Structured descriptive information-$YLVLEOHEHQHILW LV WKH FODULW\RI WKH LQIRUPDWLRQSURYLGHG LQ
UHXVDEOHDVVHWVGXHWRLWVVWUXFWXUH2) Abstraction of a real physical content-,WLVLPSRUWDQWWRQRWLFHWKDWIRU$06
DQG5$6VSHFLILFDWLRQVWKHFRQWHQWHJDQDUWLIDFWRUDWDVNLVMXVWDPHWDLQIRUPDWLRQWKDWGHVFULEHVWKHUHDOGDWD
)RU H[DPSOH DQ DUWLIDFW LV D OLQN WR D SK\VLFDO ILOH VWRUHG LQ VRPH SODFH WKURXJK 85/V 3) Interchange of 
information-%RWKVSHFLILFDWLRQVDOORZWRVHULDOL]HLQIRUPDWLRQLQ;0/ZKLFKFDQEHXVHGWRSRVWDQDVVHWLQWRD
226   Fábio P. Basso et al. /  Procedia Computer Science  100 ( 2016 )  221 – 228 
UHSRVLWRU\RU WRGRZQORDG LW7KLV LV LPSRUWDQW LIZH FRQVLGHU WKDW GLIIHUHQW VRIWZDUHHQJLQHHUVZLOO XVHGLIIHUHQW
UHSRVLWRULHVWRVWRUHWKHLUDVVHWVUHTXLULQJDFRPPRQUHSUHVHQWDWLRQSURWRFRO4) Independence from a KB/repository 
vendor-,QWKHFDVHRIDUWLIDFWVGHVFULEHGE\$06WKH\DUHVSHFLILHGLQ5');0/IRUZKLFKRSHQVRXUFHWRROVWR
SRVWDQGGRZQORDGDUHDOUHDG\DYDLODEOHXQGHUWKH$SDFKHOLFHQVH7KXVRQHFDQFKDQJHWKHVHUYLFHSURYLGHUWKDW
KRVWVWKHDVVHWZLWKRXWORVLQJLQIRUPDWLRQ5) Distributed information in KBs-$VVHWVFRXOGHQDEOHDGLVWULEXWHG.%
IRU 0'( UHVRXUFHV WKURXJK GHSHQGHQFH OLQNV SURSRVHG E\ $06 ZKLFK FRQWDLQ LQIRUPDWLRQ DERXW WKH VHUYLFH
SURYLGHU DQG6) Applicable to describe many MDE Artifacts-$Q\PRGHO WUDQVIRUPDWLRQRU HYHQ WHFKQLTXHV DQG
GLGDFWLFPDWHULDOVIRU6RIWZDUH(QJLQHHULQJLQJHQHUDODUHLQFOXGHLHVRPHRILQLWLDWLYHVDUHXVLQJDVVHWVVSHFLILHG
ZLWK$06WRGHVFULEH WRROVSURYLGHG LQ WKHFORXGVXFKDVGDWDEDVHPDQDJHPHQWV\VWHPVDSSOLFDWLRQVHUYHUVDQG
FXVWRPDSSOLFDWLRQV
/LPLWDWLRQV1) Lack of structured information to abstract artifacts associated with technical solutions for MDE 
-,PSRUWDQWLQIRUPDWLRQXVXDOO\DVVRFLDWHGZLWKLWVXFKDVWKHPHWDPRGHODQGWKHVHULDOL]DWLRQODQJXDJHVKRXOGEH
H[SUHVVHG LQ DQ DSSURSULDWH VWUXFWXUH DQG2) Lack of meta-classes to represent artifacts and tasks in technical-
level- ,W LV LPSRUWDQW WR LQFOXGH LQDVVHWVDOVR WKH LQIRUPDWLRQDVVRFLDWHGZLWKPHWDPRGHOVPRGHO WUDQVIRUPDWLRQV
DQG FKDLQV $VVHW VSHFLILFDWLRQV KDYH QR VXSSRUW IRU WKLV W\SH RI LQIRUPDWLRQ DVVRFLDWHG ZLWK PRGHOEDVHG
FRPSRQHQWV7KHVHOLPLWDWLRQVDUHGLVFXVVHGLQ6HFWLRQZLWKUHVHDUFKJDSV
5HVHDUFK*DSVIRU&RQFHSWLRQRID3LYRWDO5HSUHVHQWDWLRQ/DQJXDJH&RQVLGHULQJ'HVFULSWLYH'DWD
6SHFLILFDWLRQV SURYLGH ULFK VWUXFWXUHV WR GHVFULEH 0'( DUWLIDFWV WKDW DUH FXUUHQWO\ UHSUHVHQWHG LQ VRPH
UHSRVLWRULHV %RWK VSHFLILFDWLRQV SUHVHQW VRPH GLIIHUHQFHV DQG RYHUODSSLQJ LQ FODVVLILFDWLRQ XVHG WR FDWDORJ DQG
UHWULHYHDUWLIDFWVDVVRFLDWHGZLWKWKHGHVFULEHG'6/VIRU0'(:HUHDVRQHGWKDW5$6LVULFKHULQPHWDLQIRUPDWLRQ
WKDQWKH$06LVVXFKDVGHVFULSWRUJURXSVIUHHIRUPYDOXHVLHORQJWH[WVDQGLQVWUXFWLYHGDWDLHDFWLYLWLHV
+RZHYHUVWUXFWXUHVIRUGHVFULSWLYHLQIRUPDWLRQFDQEHLPSURYHG7KXVWKLV6HFWLRQDQVZHUVSDUWRIQ2) Which are 
the research gaps needed to be investigated for the conception of this language for this emergent reuse scenario? 
%RWK VSHFLILFDWLRQV KDYH VRPH OLPLWDWLRQV IRU 0'( $UWLIDFWV WKDW KDPSHU WKHLU XVH LQ WKLV FRQWH[W
$FFRUGLQJO\LW LVSRVVLEOHWRXVHWKHGHIDXOWYHUVLRQVRIWKHVHODQJXDJHVEXWDFNQRZOHGJLQJWKHLUOLPLWDWLRQV:H
EHOLHYH WKDW QHLWKHU 5$6 QRU $06 DUH UHDG\ WR UHSUHVHQW WKH WHFKQLFDO GDWD IURP 0'( DUWLIDFWV VXFK DV
VHWWLQJVUHODWLRQVKLSVEHWZHHQPRGHOVPHWDPRGHOVDQG WUDQVIRUPDWLRQV5$6DQG$06ODFNPRUH WHFKQLFDOOHYHO
LQIRUPDWLRQ DVVRFLDWHG ZLWK FRPSRQHQWV IURP 0'(EDVHG SURFHVVHV 7KLV PHDQV WKDW WKH GDWD DVVRFLDWHG ZLWK
DUWLIDFWVDQGDFWLYLWLHVDUHRQO\GHVFULSWLYHWKXVQHHGLQJDGHTXDWHVWUXFWXUHVWRUHSUHVHQWVHPDQWLFVIRU07V
7KHVWUXFWXUHIRUGHVFULSWLYHLQIRUPDWLRQVKRXOGEHEDVHGRQVWDQGDUGGDWD5$6DQG$06DUHWRRJHQHUDO
VSHFLILFDWLRQVDOORZLQJFODVVLILFDWLRQZLWKDQ\GDWD:HPLVVDGHTXDWHVWUXFWXUHVIRUFODVVLI\LQJ0'(DUWLIDFWVLH
DFRQWULEXWLRQH[SORUHVWD[RQRP\IRUPRGHOWUDQVIRUPDWLRQVEXWQRQHGHVFULEHVWD[RQRP\IRUW\SHVRI'6/VDQG
WRROVXVHGLQVSHFLILFSKDVHVRIVRIWZDUHHQJLQHHULQJ7KXVVWDQGDUGGDWDVKRXOGEHH[SORUHGE\IXWXUHUHVHDUFKHV
/DFN RI VWUXFWXUH IRU FRPSDUDWLYH UHDVRQV ([LVWLQJ VWUXFWXUHV IRU GHVFULSWLYH GDWD DUH IRU LQVWUXFWLRQ DQG
FODVVLILFDWLRQWKXVQRWDGHTXDWHWRDQDO\WLFDOO\FRPSDUHDVVHWV4XDOLILHGLQIRUPDWLRQDVVRFLDWHGZLWK'6/VVXFKDV
UHWXUQRQLQYHVWPHQW 52, HPSLULFDO GDWD RQ DGRSWLRQPLQLPXP UHTXLUHPHQWV IRU XVH DQG RWKHUV DUH QHHGHG
7KXVZHKDYHEHHQH[SORULQJLQQHZH[WHQVLRQVIRU5$6RXUSURSRVDOIRUDSLYRWDOODQJXDJHWKDWLQFOXGHVWKH
IROORZLQJQHZVWUXFWXUHVDUsageConditionZKLFKLQFOXGHVUHSUHVHQWDWLRQRISUHDQGSRVWFRQGLWLRQVWHDPVNLOOV
DQGWD[RQRP\DQGEDecisionSupportZKLFKLQFOXGHV52,DVVRFLDWHGZLWKDGRSWLRQGDWDDQGDSSOLFDELOLW\
5HVHDUFK*DSVIRU&RQFHSWLRQRID3LYRWDO5HSUHVHQWDWLRQ/DQJXDJH&RQVLGHULQJ0'(6HWWLQJV
7KLV 6HFWLRQ FRPSOHPHQWV WKH DERYH DQVZHUV ZLWK UHVHDUFK JDSV IURP D WHFKQLFDO SHUVSHFWLYH WRZDUGV WKH
UHSUHVHQWDWLRQ RI 0'( $UWLIDFWV DQG 6HWWLQJV /LNHZLVH VHYHUDO SURSRVDOV IRU FRQQHFWLRQ 0'( DUWLIDFWV KDYH
HPHUJHG DV '6/V IRU 0'( 6HWWLQJV ([DPSOHV DUH FRQWULEXWLRQV IRU 0RGHO 7UDQVIRUPDWLRQ &KDLQ 07&
&RPSRQHQW0RGHO IRU0RGHO7UDQVIRUPDWLRQ &007DQGRWKHU FRQFHSWV IRUSURFHVVHV DQG UHXVH+RZHYHU
OLWWOH LV DFNQRZOHGJHG DERXW UHTXLUHPHQWV IRU UHSUHVHQWDWLRQV RI GLVFRQQHFWHG DUWLIDFWV VKDUHG DQG UHXVHG
LQGHSHQGHQWO\ IURP SURFHVVHV DQG FRPSRQHQW FRQQHFWRUV ,Q WKLV VHQVH RXU SURSRVDO IRU UROHV IURP D SLYRWDO
ODQJXDJHLQFOXGHV7KHVSHFLILFDWLRQRILQIRUPDWLRQIURPDVVHWVLQDFHQWUDOL]HG.%WKDWPDQDJHVVHDUFKHVIURP
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DUELWUDU\UHSRVLWRULHV,QDVHFRQGPRPHQWDFOLHQWDFTXLUHVWKHVHSDFNDJHVWKURXJKDFHQWUDO.%DXWRPDWLFDOO\
RU WKURXJK DZHE IURQW HQG FRPSDULQJ HDFK LQIRUPDWLRQ DVVRFLDWHGZLWK DUWLIDFWV WR GHFLGH WKHPRUH DGHTXDWH
RSWLRQIRUDVSHFLILFFRQWH[WRI0'(DQG,QDWKLUGPRPHQWWKHFRQWHQWRIWKHVHOHFWHGSDFNDJHVDUHGRZQORDGHG
IURPVSHFLILFUHSRVLWRULHVDQGFRQQHFWHGZLWKDVSHFLILFODQJXDJHIRU0'(6HWWLQJV
7KHILUVWUROHLVIXOORIRSWLRQVIRUPRGHODQGUHXVHUHSRVLWRULHVEXWWKH\DUHOLPLWHGIRUWKHPDQDJHPHQWRI
GLVWULEXWHGLQIRUPDWLRQDVUHTXLUHGLQD.%7KHWKLUGVFRSHLVIXOORI'6/VIRU0'(6HWWLQJVDQGWRROVXSSRUWIRU
H[HFXWLRQRIFRPSRQHQWVFKDLQVDQGUHXVHRSHUDWLRQVEXWWKH\KDYHQRFRPPRQFRQFHSWVIRUDSLYRWODQJXDJH
/LNHZLVHRXU UHVHDUFK LQGLFDWHV LV WKDW WKH VWDWHRIDUW IRU UHSRVLWRULHV DQG'6/V IRU0'(6HWWLQJV DUHQRW
HQRXJKWRLPSOHPHQWWKLVHPHUJHQWVFHQDULRIRUJOREDOL]DWLRQRI'6/V7KHUHLVDYDFXXPLQWKHVWDWHRIDUWWKDW
LPSRVHV OLPLWDWLRQV IRU WKH DGYHQW RI D FRPPRQ.% IRU0'( there is no standard/common representation for 
Artifacts and their Settings conceptualized as pivotal.%HVLGHVZHPLVV UHTXLUHPHQWV IRUDSLYRWDO ODQJXDJH WKXV
ILQGLQJWKHVHQHHGVLVFULWLFDOIRUWKHDGYHQWRIWKLVSLYRWODQJXDJH
:HIRXQGVRPHWHFKQLFDOQHHGVDVIROORZ
5HSRVLWRULHV7RWKHEHVWRIRXUXQGHUVWDQGLQJLQJHQHUDOLPSRUWDQWLQIRUPDWLRQDVVRFLDWHGZLWKWKHVHDUWLIDFWV
LVQRWVKDUHGLQUHSRVLWRULHVVXFKDV5H0R''6(0$7DQG0'()RUJHRSHQLQJIROORZLQJUHVHDUFKJDSVA)
9DULDELOLW\SRLQWVDQGLQVWUXFWLRQVDUHUHOHYDQWDUWLIDFWVVWRUHGLQWKHVHUHSRVLWRULHVDUHSRVVLEOHRIDGDSWDWLRQWKXV
VWUXFWXUHVIURPWKHVHUHSRVLWRULHVFRXOGEHLQFUHPHQWHGB)7KHVWDWHRISUDFWLFHLQ0'(DGRSWVVHYHUDOUHSRVLWRULHV
WR VWRUH WKHLU SK\VLFDO ILOHV WKXV D UHOHYDQW TXHVWLRQ LV ZKHWKHU D .% IRU0'( VKRXOG VWRUHV RQO\ LQIRUPDWLRQ
DVVRFLDWHGZLWKDUWLIDFWVWKHIRFXVRIDSLYRWDOODQJXDJHLQVWHDGRISK\VLFDOILOHVWKHIRFXVRIUHSRVLWRULHV"DQG
C) $UWLIDFWV VKRXOG EH IHGHUDWHG EHWZHHQ VHYHUDO SRVVLEOH ORFDWLRQV +RZHYHU WKH VWDWHRIDUW LV OLPLWHG LQ WKLV
UHJDUGWKXVRSHQLQJDUHVHDUFKTXHVWLRQRQZKLFKUHSUHVHQWDWLRQVDUHQHHGHGLQD.%DQGRUDSLYRWDOODQJXDJHWR
IHGHUDWHWKHGLVWULEXWLRQRIDVVHWVDQGDUWLIDFWV"
$VVHWV7KHODFNRIDVWDQGDUGUHSUHVHQWDWLRQRIWHFKQLFDOGDWDZLOOLPSO\LQDPDQXDOWKHHIIRUWWRSXEOLVKVHDUFK
DQGGRZQORDGWKHVHDUWLIDFWVIURP.%V:HEHOLHYHWKDWWKLVFDQPDNHWKHVHLQLWLDWLYHVIRUJOREDOUHXVHLQHIILFLHQW
7KXV WKH IROORZLQJ UHVHDUFK JDSV DUH DVVRFLDWHG D) :H IRXQG LQGLVSHQVDEOH 0'( 6HWWLQJV LQ D SLYRWDO
UHSUHVHQWDWLRQ QHHGLQJ DQ LQYHVWLJDWLRQ RQ ZKDW LV FRPPRQ EHWZHHQ$UWLIDFWV DQG'6/V IRU0'( 6HWWLQJV IRU
FRQFHSWLRQRI5$6«ZKDWHOVHLVQHHGHG"E)&XUUHQWO\ZHQHHGWRSHUIRUPDPDQXDOLQWHJUDWLRQRIFRQWHQWRI
DUWLIDFWVUHWULHYHGIURPUHSRVLWRULHVZLWKVRPHWDUJHWUHSUHVHQWDWLRQV07&VRUVRIWZDUHSURFHVVVSHFLILFDWLRQVWKXV
DQRSHQTXHVWLRQ LVZKHWKHU LVSRVVLEOH WRGR LW DXWRPDWLFDOO\ WKURXJKDSLYRWDO UHSUHVHQWDWLRQ"DQGF) QRW HYHU\
LQWHJUDWLRQ RI FRQWHQW FDQ EH DXWRPDWHG0HDQZKLOH LQVWUXFWLYH GDWD IURP UHXVDEOH DVVHWV DUH XVHG IRU JXLGDQFH
SXUSRVHV VR WKDW HQGXVHUV FDQ IROORZ LW WR DGDSW DQG FRQQHFW $UWLIDFWV ZLWK 6HWWLQJV 7KXV LW LV LPSRUWDQW WR
HYDOXDWHZKHWKHUWKHLQVWUXFWLYHGDWDDUHHVVHQWLDOWRDFWLYHO\DVVLVWPDQXDOFRQILJXUDWLRQV
0'(6HWWLQJV ,Q UHVHDUFKHUV UHSRUWHG WKDW WKH ODFNRI FULWLFDOPDVV LV DQ LVVXH WKDW KDPSHUV D.% IRU
0'(7KLVLVVXHLVVWLOODUHVHDUFKJDS:HEHOLHYHWKDWWKHIDFLOLWLHVLQWRROVXSSRUWFDQKHOSXVWRVXUSDVVWKLV
LVVXH7KXVRSHQTXHVWLRQVLQFOXGHG):KHWKHUDSLYRWODQJXDJHDQGWRROVXSSRUWKHOSRQWKHDXWRPDWLFXSORDGRI
GDWDIURP0'($UWLIDFWVDQGWKHLU6HWWLQJV"H) :RXOGWKLVWRROVXSSRUWEHQHILWWRLQWURGXFH$UWLIDFWVDQG6HWWLQJV
LQWDUJHWFRQWH[WV"I)0'($UWLIDFWVKDYHEHHQUHSUHVHQWHGLQ0'(6HWWLQJE\KLJKO\WHFKQLFDOVWDNHKROGHUVWKXV
DQRSHQTXHVWLRQLVZKLFK³HQGXVHUSURILOH´LVVXLWDEOHWRXSORDGWKHUHTXLUHGGDWDLQDSLYRWODQJXDJH"DQGILQDOO\
J):KLFKDUHWKHEHQHILWVDQGGUDZEDFNVIURPDFRPPRQUHSUHVHQWDWLRQIRUWKHVWDWHRISUDFWLFHLQ0'("
&RQFOXGLQJ5HPDUNV
7KHODFNRIDWWHQWLRQRQWKHGHWDLOVIRUWKHGHVFULSWLYHLQIRUPDWLRQDVVRFLDWHGZLWK0'($UWLIDFWVFDQOHDGWRD
ZURQJ DVVXPSWLRQ WKDW DQ\ WH[WXDO GDWD LV HQRXJK IRU WKH JOREDOL]DWLRQV RI'6/V 7KLV LV EDG WR XQGHUVWDQG WKH
UHTXLUHPHQWVIRUDSLYRWDOUHSUHVHQWDWLRQODQJXDJHWREHXVHGLQ WKHFRUHRI.%VIRU0'(7KLVZRUNFRQWULEXWHV
ZLWKDQDQDO\VLVRIGHVFULSWLYHGDWDDOORZHGE\WZRSLYRWDOUHSUHVHQWDWLRQODQJXDJHV$06DQG5$6
,QRUGHU WR UHDFK VRPH UHTXLUHPHQWV IRU DSLYRWDO ODQJXDJH WREHXVHG WRJHWKHUZLWKD.%ZH UHSUHVHQWHG
DVVHWVGHVFULELQJ'6/VDQG WRROV IRU63/ZLWK WKHVH WZR UHSUHVHQWDWLRQV:HFRQFOXGHG WKDW LQ VSHFLDO5$6FDQ
UHSUHVHQWDOOWKHGHVFULSWLYHLQIRUPDWLRQDVVRFLDWHGZLWK0'($UWLIDFWVDVIRXQGLQWKHOLWHUDWXUHRIWKHDUHD7KXV
DOWKRXJKWKLVW\SHRILQIRUPDWLRQVKRXOGEHEHWWHUVWUXFWXUHGZHFRQFOXGHGWKDW5$6LVH[SUHVVLYHDQGSURYLGHVWKH
EDVLVIRUQHZH[WHQVLRQVWREULGJHFOLHQWVDQGVHUYLFHSURYLGHUVRI0'($UWLIDFWV
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:H SRLQWHG RXW WR VRPH JDSV DVVRFLDWHG ZLWK D SLYRWDO UHSUHVHQWDWLRQ ODQJXDJH WKDW VXJJHVW WKH QHHG IRU
H[WHQVLRQ LQ 5$6 RU $06 :LWKRXW WKHVH H[WHQVLRQV WZR UHXVH VFRSHV UHPDLQ GLVFRQQHFWHG UHSRVLWRULHV IRU
$UWLIDFWVDQG'6/VIRU0'(6HWWLQJV$JOREDOUHXVHVFHQDULRDVPRWLYDWHGLQUHFHQWUHVHDUFKHVQHHGVFRQQHFWHG
VFRSHV7KHUHE\DLPLQJDWDIXWXUHDJUHHPHQWLQDSLYRWDOUHSUHVHQWDWLRQFRQFHSWVIURP5$6DQG$06VKRXOGEH
FRQVLGHUHGWRJHWKHUZLWKH[WHQVLRQVIRUWKHUHSRUWHGJDSV 
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